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1 second 
5 

5 seconds 
6 

1 0 seconds 
7 

20 seconds 
Conventional method 
Nothing 
Nothing 

A measurement of a supersaturation point defect performs the fastening of the 
Al electrode to single side of a wafer. 

A pulse voltage is applied via above-mentioned Al electrode to wafer both sides, 
raising temperature of a wafer. 

It requires for the junction-capacitance variation of Al electrode. 

It performed by reading the number of capture levels equivalent to the number of 

the supersaturation point defects accompanied by a quenching process in the 

variation of the transitional capacity of this result. 

These measurement results were shown in the Table 1. 

Moreover, in order to observe the influence a supersaturation point defect 

affects precipitation nucleation velocity, a question and a low hot-temperature 

process of a 20 hour retaining are applied to temperature =800 degree C to the 

above-mentioned various wafer at 3:00. 

The precipitation nucleus in the wafer after each process was measured. 
In addition, at the time of measuring the precipitation nucleus in the wafer 
formed as a result, because a precipitation nucleus is very fine, it performs the 1 
hour maintenance of the wafer in an oxidising atmosphere at temperature =1 100 
degree C. 

Let an above-mentioned precipitation nucleus be a stacking fault. 
It considered as the number of precipitation nuclei by etching the wafer of this 
result by the etching reagent, and measuring the number of above-mentioned 
stacking faults. 

These results were also shown in the Table 1. 


2000/01/06 


6/8 


(C) DERWENT 


JP03009078.doc 


^^^DERWENT 


[Effect of th invention] 

From the result shown in a Table 1, by putting this invention methods 1-7 into 
effect in the silicon-single-crystal wafer in which made the supersaturation point 
defect exist, any are become as follows in the silicon-single-crystal wafer with 
which a supersaturation point defect does not exist so that the low hot- 
temperature processing time for the precipitation nucleation may be observed by 
the conventional method to the formation of almost all the precipitation nucleus 
being completed in 3 hours. In a low hot-temperature process of 3 hours, a 
formation of a precipitation nucleus is not obsen/ed but a formation of the 
precipitation nucleus which is mostly equivalent to a 3 hour process of the wafer 
with which the above-mentioned supersaturation point defect exists at last by 
process of another time is observed. 

As mentioned above, it enables that the silicon-single-crystal wafer with which 
the supersaturation point defect of this invention exists shortens remarkably low 
hot-temperature processing time for the precipitation nucleation which was 
requiring the long time conventionally because the formation speed of the 
precipitation nucleus which is a crystal-defect layer in a device process as 
compared with the silicon-single-crystal wafer with which this does not exist is 
remarkably quick. A useful effect is brought on an operation. 
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Derwent shall not in any circumstances be liable or responsible for the completeness or 
accuracy of any Derwent translation and will not be liable for any direct, indirect, 
consequential or economic loss or loss of profit resulting directly or indirectly from the 
use of any translation by any customer. 

Derwent Information Ltd. is part of Tine Thomson Corporation 
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(57) Claim(s) 

1 In high temperature, the point defect which exists in thermal equilibrium is 
contained to supersaturation in low temperature. The silicon-single-crystal wafer 
with the quick formation speed of the precipitation nucleus functioning as the 
crystal-defect layer for getterings which is characterised by the above- 
mentioned. 

2 It is the first to apply the low hot-temperature process for forming the 
precipitation nucleus functioning as the crystal-defect layer which has a gettering 
effect inside a silicon-single-crystal wafer. A quenching is heat-treated with the 
cooling rate of 200 degrees C/min or more to the temperature of at least 500 
degrees C or less after heating to the temperature within the limits of 1 100-1280 
degrees C to a silicon-single-crystal wafer. The manufacturing method of the 
silicon-single-crystal wafer with the quick formation speed of the precipitation 
nucleus functioning as the crystal-defect layer for getterings which is 
characterised by the above-mentioned. 

DETAILED DESCRIPTION OF INVENTION 

[INDUSTRIAL APPLICATION] 

This invention has the defect-free layer of a crystal among a surface part in a 
device process. 

Among heat treating which precedes to form the silicon-single-crystal wafer 
which has a crystal-defect layer inside, and is applied, the time of the low hot- 
temperature process for forming the precipitation nucleus functioning as 
especially an above-mentioned crystal-defect layer can be shortened 
remarkably, namely, it relates to the silicon-single-crystai wafer with the quick 
formation speed and its manufacturing method of a precipitation nucleus. 

[PRIOR ART] 

Generally, in a device process, the defect-free layer of a crystal is formed on a 
surface part. 

In order to obtain the silicon-single-crystal wafer with which the crystal-defect 
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layer which has a gettering effect was formed on the inside on the one side, it is 
preceding to this. 

High-temperature heat treating on the conditions of a slow-cooling is applied to 
the temperature within the limits of 500-900 degrees C after a 4-6 hours 
maintenance, for example, after a 10-50 hours maintenance at the 
predetermined temperature of a low hot-temperature process on the conditions 
of a slow-cooling, and the 1 050-1 250-degree C range of an above-mentioned 
wafer. 

The former low hot-temperature process is a thing for the precipitation 
nucleation functioning as a crystal-defect layer. 

Moreover the latter high-temperature heat treating is for diffusing in outside 
oxygen between the lattices or the precipitation nucleus near the wafer surface, 
and forming a defect-free layer. 

[PROBLEM ADDRESSED] 

However, that duration of the low hot-temperature process for the precipitation 
nucleation which is a crystal-defect layer as mentioned above is very as long as 
10-50 hours. It was the thing with the problem on an operation. 

[SOLUTION OF PROBLEMS] 

Consequently, these inventors did the study from the above viewpoints that the 
shortening of the low hot-temperature processing time for the precipitation 
nucleation should be achieved. 

As a result, to a silicon-single-crystal wafer, it is a point defect. Namely, the point 
defect of the type between the lattices in which Si atom penetrated between 
lattices, Si atom which forms a lattice, a lacked hole type point defect exists. 
This point defect exists in thermal equilibrium concentration of point defects. 
For example, at 1200 degrees C, type point defect between lattices: 1*10 17 
piece / cm3, hole type point defect: 1*10 15 piece / cm3 
Moreover, at 600 degrees C, skeleton-pattern point defect: 1*10 16 piece / 
cm3 

Hole type point defect: 1*10 5 piece / cm3, thus it exists. 

However, this point defect contributes to formation promotion of a precipitation 

nucleus remarkably. 

Therefore, it is made to perform at supersaturation abundant existence of the 
point defect which performs abundant existence relatively in thermal equilibrium 
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concentration of point defects in high temperature, at low temperature by 
performing the quenching of the above-mentioned wafer. 
If the above-mentioned precipitation nucleation low hot-temperature process is 
applied to the wafer of this condition, a lot of above-mentioned supersaturation 
point defects will be a nucleus, and a formation of a precipitation nucleus will 
come to be promoted. The realisation that as a result remarkable shortening of a 
heat-treating time was made was obtained. This invention is formed based on 
above-mentioned realisation. It is first to apply the low hot-temperature process 
for forming the precipitation nucleus functioning as the crystal-defect layer which 
has a gettering effect inside a silicon-single-crystal wafer. 
By heat-treating a quenching with the cooling rate of 200 degrees C/min or more 
to the temperature of at least 500 degrees C or less after heating to the 
temperature within the limits of 1100-1280 degrees C to a silicon-single-crysta! 
wafer, it becomes as follows in high temperature. The point defect which exists 
in thermal equilibrium concentration of point defects is contained to 
supersaturation in low temperature. That is, it has the characteristic to 
manufacture the silicon-single-crystal wafer with the quick formation speed of 
the precipitation nucleus functioning as the crystal-defect layer for getterings. 
In addition, in the manufacturing method of the silicon-single-crystal wafer of this 
invention, if heating temperature is less than 1100 degrees C, having limited 
heating temperature with 1100-1280 degrees C does not have a relatively few 
supersaturation point defect in the wafer after a quenching, and the shortening 
of desired above-mentioned low hot-temperature processing time cannot be 
achieved. It is based on the reason the precipitation nucleation promotion effect 
of one layer is not more obtained even when it makes to the heating temperature 
exceeding 1280 degrees C on the one side. 

Moreover having made the cooling rate into 200 degrees C/min or more makes 
the cooling rate of 200 degrees C/min a boundary, and It, if it becomes a cooling 
rate slower than this, the point defect which exists in thermal equilibrium 
concentration of point defects in high temperature will be based on the reason it 
becomes difficult to make supersaturation exist at low temperature. 
Furthermore, if cooling temperature is less than 500 degrees C, having made 
the upper limit of a quenching temperature into 500 degrees C to the 
supersaturation point defect which exists in the wafer after a quenching, it is 
based on the reason there is not much variation. 
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[Example] 

Below, an example explains concretely the silicon-single-crystal wafer and its 
manufacturing method of this invention. 

Diameter: 125 mm * Thickness: 0.5m, the silicon-single-crystal wafer with this 
size is prepared. This wafer is heated on the heating cooling conditions 
respectively shown in a Table 1. 

Perform a quenching by temperature: 500 degree C and put this invention 
methods 1-7 into effect. 

The supersaturation point defect was provided to the above-mentioned wafer. 
In addition, when a cooling rate is 500 degrees C/min, in Table 1, it cools and, in 
the 1000-degrees C/min same case, the case where a forced air cooling is done 
is shown. Subsequently, the supersaturation point defect of the silicon-single- 
crystal wafer which provided the supersaturation point defect was measured by 
respectively putting into effect this invention methods 1-7 in this way. Moreover, 
the supersaturation point defect was measured for the objective of a comparison 
also with the silicon-single-crystal wafer which does not do the above-mentioned 
supersaturation point-defect providing process as a conventional method. 

Table 1 

Classification 

Heating cooling conditions 

Heating temperature (degree C) 

Holding time 

Cooling rate (degree C/min) 

The number of supersaturation point defects in a wafer (piece /cm3) 

The number of formations of a precipitation nucleus 

In the case of 800 degree-C * 3 hours (piece /cmS) 

In the case of 800 degree-C * 20 hours (piece /cm3) 

This invention method 

1 

5 seconds 
2 

10 seconds 
3 

30 seconds 
4 
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